In this study, the use of taylor series method in the calculation of some means with single auxiliary variable developed in a simple random sampling and mean square error unit ratio estimators having certain properties was investigated. An application was performed in respect thereof. The study population (mass) included 111 secondary schools from 18 districts of Trabzon province. Auxiliary variable (x) was taken as the number of students whereas the main variable (y) was taken as the number of teachers. Sample size was calculated as 45 for unit ratio that has certain features. Afterwards, theoretically proposed mean and units ratio estimators having certain properties were compared numerically. Random sampling was performed using the SPSS 20 program thus giving an equal chance to the units sampled and variability in the population was protected.
Introduction
Proportional estimator method is not a sampling method but a method for finding estimator. In the case where the correlation between two variables is positive, information from auxilary variables is used. Newly proposed ratio estimators are frequently encountered in the literature. Data related to auxiliary variable were examined in detail by Cochran (1977) . Singh-Tailor (2003) estimation is based on mean ratio estimation proposed in the case where mass correlation coefficient ( ) of main and auxiliary variables is known. Kadılar and Çıngı (2004) proposed new ratio estimators by implementing linear regression estimator rather than simple estimates and using coefficient of variation information ( ) from auxilary variable. Kadılar and Çıngı (2006) developed a new mean ratio estimator by typing regression estimation itself in Singh and Taylor estimator and using coefficient of mass variable from coefficient of mass correlation and auxiliary variable rather than simple estimator. Naik-Gupta estimator (1996) is the unit ratio estimator having a certain property. Singh et al. (2008) proposed an estimation method based on the implementation of linear regression estimation having certain features rather than simple conventional estimation in Naik-Gupta estimation and the use of data such as variation coefficient and correlation coefficient.
In our application, the estimators proposed in the literature were compared numerically.
Taylor Series Approach
Observation of non-linear estimates is frequently encountered in sampling. It may not be possible to calculate the variance of these non-linear estimators exactly. Estimations such as ratio estimate or estimation of regression coefficient may be used. To calculate the variance of a non-linear estimator, observations of nonlinear estimator are approximated to a linear function and an appropriate variance equation is written. This linearization is usually performed by Taylor Series Method. In other words, Taylor series method can be used in the calculation of variance of an estimator.
In general, it can be given for the variable k as follows:
where ℎ , , ⋯ , is a non-linear function and ℎ , ,•
••, is the estimation of this function.
where ) represents the notation of partial derivative and
Here, O / represents the terms after second order in Taylor series method.
Here, the term R / (Y / , α) does not change the value of mean square error dramatically; but R / (Y / , α) is important to calculate the bias. In simple random sampling, second order terms, in other words, the term R / (Y / , α) is frequently neglected when the sample size is large enough. Therefore, the mean square error can be obtained by Taylor Series Method as follows;
By using Equation (4), mean square error is obtained as follows;
Mean Square Error of the Proposed Estimators

Simple Conventional Estimation and Mean Square Error
When n-width sample is taken from n-width mass via simple random sampling method, variance of 9 : can be obtained as follows; Variance of mean estimator, ;(9 :) = 4(9 : − : ) = (<=>)
Where f = 
Conventional Propotional Estimation and Mean Square Error
Conventional ratio estimation for ( Y K ) mean mass of variable of interest y is 
Here it is equal to R ( = O K P :
and y : is the sample mean of the variable of interest and x : is the sample mean of the auxiliary variable. We assume that mass mean of auxiliary variable x is known, S̅ = ∑ S , > ,
where n is the number of sample units. Mean square error of this proposed estimator was obtained as 
Investigation of Singh and Tailor Ratio Estimation and Mean Square Error
If the mass correlation coefficient of variables of interest and auxiliary variable (ρ) is known, ratio estimate proposed by Singh-Tailor can be defined as follows; ! . s P represents the sample variance of auxiliary variable and s OP is the sample covariance between variables of interest y and auxiliary variable x. General form of this expression was proposed by Ray and Singh (1981) [4] . Proportional estimator proposed by Ray and Singh is as follows; 
Mean square error of this estimator can be expressed as follows 
Some Ratio Estimators that have Certain Feature which were Developed in Simple Random Sampling Using Auxiliary Information and Mean Square Error
Here, R in ratio estimation is replaced by B in regression estimation. The use of auxiliary variables can improve the efficiency of estimation in the case of where auxiliary variables and the variable of interest are highly correlated. Suppose that n-width sample is taken from n-width mass (population) via simple random sampling without replacement. y • and ϕ • represent the observation values in the variables for i = 1, 2, … , N respectively. Suppose that show the total number of mass and sampling units respectively [1] . 
Investigation of Naik and Gupta ratio
Theoretical Comparisons
Comparison of Singh and Tailor Estimator and Conventional Proportional Estimation
Conventional proportional estimator; Under these conditions, mean square error of Singh and Taylor Estimator is less than that of conventional proportional estimator. Therefore, it is more effective.
Comparison of Singh and Tailor Estimator and
Simple Conventional Estimation
Under condition (31) Singh-Tailor estimation is more effective than simple conventional estimation.
Comparison of Kadılar-Çıngı (2004) Estimation and Conventional Proportional Estimation
From Equation ( 
Comparison of the Proposed Singh, Chaucer, Sawan, Smarandache Estimations and Simple Estimate
Comparison of the proposed estimators and simple estimates and variance of the sample mean was examined in simple random sampling as follows; ;(9 :) = H8 G (34) ;(9 :) − 784(• , ) ≥ 0
condition is obtained. Under this condition, the proposed estimator is more efficient than simple estimates [8] .
Comparison of the Proposed Estimators with Each other
In the case of
• estimate is more effective than • and • l .
Comparison of the Proposed Singh, Chaucer, Sawan, Smarandache Estimates and Naik and Gupta Estimations
With the proposed estimation, comparison of Naik and Gupta estimate is achieved under the condition of Under this condition, mean square error of the proposed estimator is less and therefore more effective [8] .
Comparison of Naik and Gupta Estimate and Simple
Estimation
condition is obtained. Under this condition, we can conclude that mean square error of Naik and Gupta estimation is smaller and therefore more effective.
Application
School ranking of 18 districts in Trabzon province in the 2011-2012 academic years was used (Trabzon MEM, 2011-2012) [9] . The data from 18 districts of Trabzon province included the number of students and teachers from secondary schools in the 2011-2012 academic years. Information regarding the number of teachers and students was obtained from Trabzon provincial Directorate of National Education.
Main variable (y) is taken as the number of teachers and auxiliary variable (x) is taken as the number of students.
The relationship between the number of teachers and the number of students can be demonstrated by a linear equation (y = bx) passing through the point of origin and the related variables can be estimated using auxiliary variables. Mass unit is the 111 secondary schools in Trabzon province. Data regarding the mass is given in Table 5 .1. Samples are obtained from a mass via simple random sampling without replacement using SPSS-20 program. First, sample size is calculated.
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( 45) can be used in the estimation of sample size [10] .
In this equation, P ratio of units having the same features is (Q = 1 − P). If we do not have information about units ratio which has the same feature, the largest sample that can be selected for P = Q = 0.5 could be reached. However, unit ratio having specific features is calculated as the ratio of the schools in the city. where d is the amount of tolerance. Considering the above equation (45) 
The statistics and the data regarding the schools location in the city are given in Table 5.2 and Table 5 .3 respectively. According to the mean ratio estimators, the average number of teachers per secondary schools in Trabzon province was 30. In addition, Singh-Tailor estimation (y : ÚÛ ) showed the highest sensitivity. According to ratio estimators having certain units feature, the average number of teacher per secondary schools in Trabzon was 29. Naik-Gupta Estimate (9 : <› ) estimator was the most efficient estimator with the minimum mean square error. 
Comparison of Singh and Tailor Estimataion with Conventional Proportional Estimation
Comparison of Kadılar-Çıngı-1 Estimation and Proportional Estimation
Under the condition MSE y : jÇ ≅ λn R S P + Sy21−ρ2=11.190 ρ>2CxCy, Kadılar Çıngı1 estimation is more effective than conventional proportional estimate. However, condition is not satisfied, so conventional proportional estimate is more efficient.
Comparison of Naik-Gupta Estimation and Simple Estimation
Mean square error is found as 784(9 : <› ) ≅ H <› In the same way, simple estimate is more effective for | = 3 case. , is the mean ratio estimator having the smallest root mean square error (2,163) whereas the estimator proposed by Kadılar and Çıngı (9 : ƒ"l ) has the greatest mean square error (13,880). Among the estimators having certain features, Naik-Gupta estimator (9.058) has the smallest mean square error.
Comparison of the proposed • estimation and • estimation
The numerical results obtained are valid only for this application.
